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CHAPTER 3 
 
 
RESEARCH METHODOLOGY 
 
3. 1      Introduction 
 
Based on the figure 3.1, the research started with identifies the problems, 
objectives, scopes of studies and review authors’ journals etc. In this chapter, the details 
of the preparation of materials, constituent materials made up of mortar cube and others 
test procedures will be discussed in details. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1: Flows to Conduct the Research
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3. 2       Preparation Of Mortar Ingredients 
  
The mortar cube is design by using trial mix design method. This method is used 
to determine the appropriate workable mix proportions. By referring the previous 
studies and researches done, the proportion of the mortar cube is design with ratio 1:3 
(OPC cement vs. Fine Aggregate) and the Mortar Density was 2249 kg/m
3
.  There will 
be unnecessary to carry out the slump test since there is no coarse aggregate were used 
during mixing. 
 
Table 3.1: Mortar mix details for 1m
3
 of mortar mix 
 
   Material   Quantities 
   Cement (kg/m
3
)       504 
   Sand (kg/m
3
)       1512 
   Superplasticizer (kg/m
3
)     0.504 
   Silica Gel (kg/m
3
)      0.504 
   Water (kg/m
3
)        252 
 
 
3. 2. 1  Ordinary Portland Composite Cement 
 
The cement used in this research is Ordinary Portland Composite Cement which 
is suitable for structural concreting and all general purpose applications cement used in 
the construction in Malaysia. In order to ensure good quality control, the cement is 
packed in 50 kg paper bag. The cement are delivered under same batch to laboratory 
with well packaged by supplier and keep in container once the cement paper bag was 
opened to avoid directly in contact with air. 
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Table 3.2: Chemical Composition and Physical Properties of Portland cement 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. 2. 2  Fine Aggregates 
  
Fine aggregate can either obtain in natural or manufactured but the grading must 
be uniform throughout the mixing. In this research, natural sand is selected and the sand 
should be put for air dry at least one day before mixing to make sure the sand is in dry 
condition, free from impurities and shall be sieved with size 4.75 mm before weighting 
and proceed to the next step, which is mixing phases. It plays a very important role in 
controlling the properties of fresh concrete. They help to improve cohesiveness of fresh 
concrete, improve workability and prevent segregation and bleeding of concrete. 
 
 
 
 
 
 
 
 
 
Figure 3.2: Sieve Analysis for Fine Aggregate
 
Test Units Specifications 
MS 522-1 : 2007 
(42.4N) 
Test Results 
  Chemical Composition  
Insoluble Residue % ≤5.0 0.4 
Loss On Ignition (LOI) % ≤5.0 3.2 
Sulfate Content (SO3) % ≤3.5 2.7 
Chloride (Cl
-
) % ≤0.10 0.02 
  Physical Properties  
Fineness ( According to 
Blaine) 
m
2
/ kg - 345 
Setting Time (Initial) mins ≥60 130 
Soundness mm ≤10 1.0 
Compressive 
Strength 
(Mortar Prism) 
(1:3:0.5) 
 
:  2 days 
MPa ≥10 29.7 
: 28 days 
 
MPa ≥42.5;≤62.5 48.9 
